Supplementary methods

Detection of lithium concentration in the cell
For the determination of lithium concentration, a custom designed 18650-type Li-ion rechargeable battery was used. The cell consists of Li x (Ni 1/3 Co 1/3 Mn 1/3 )O 2 cathode and graphite anode materials with 1 mol dm -3 LiPF 6 in a 3:7 mixture of ethylene carbonate and dimethyl carbonate as the electrolyte. Aluminium and copper foils are used as a current collector. The customized cell with a nominal capacity of 1,800 mAh was cycled at 0.18 A (theoretically equivalent to 0.1 C) in the CC/CV-charging and CC-discharging modes.
Supplementary Table S1 The site occupation parameters g were fixed at 0.333 and 1.0 for the transition metal and oxygen atoms, respectively. The lattice parameters of the a and c axes, the site occupation parameters of the lithium atoms on the 3b sites, and the fractional coordinate z of the oxygen atoms on the 6c sites (0, 0, z) were refined. For the refinement of the anode materials, only the lattice parameters and mass ratios of the two carbon materials were refined. The structural parameters of copper and aluminium as current collectors and α-type iron from the casing used the following respective models. For aluminium and copper: space group Fm3 m, with Al and Cu at 4a (0, 0, 0) sites 3,4 . For α-type iron: space group Im3 m, with Fe at 2a (0, 0, 0) sites 5 . The lattice parameters were only refined using the above models in the initial state of the cell, and were fixed in the subsequent refinements. The thermal parameters and site occupancies of these metal compounds were fixed as 0.5 and 1.0, respectively. 
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